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PROBLEM: 1 OSCILLATOR OF 3 OUT, ALL 5 VOICES 

Clock Generator. Verify presence of TTL squarewaves at 
Clock Generator (U24-U26) pins 3,2,40,38,37. Loss 
indicates bad Clock Gen. 

Gain Buffer. Verify presence of Gain control voltage 
(O-5VDC) at pertinent Gain Buffer (U67 pins 1,8,or 
14). Loss indicates bad buffer or bad signal from 
Presetter. 


PROBLEM: 1 VOICE OUT ON 1 OSCILLATOR 

Determine which voice out of 5 is out (see procedure in 

" l.. 1 VOICE OF 5 OUT..."). Determine which Oscillator 

the bad voice is on, then locate the pertinent Clock 

Generator (U24-U26), Divider (U27-U35), Wave ROM (U36- 

| U50), and DAC (U51-U65) for the following tests. 

ij Clock Generator. Verify presence of TTL squarewave at 
pertinent Clock Generator output. Loss indicates bad 
Clock Gen. 

ie Divider. Verify TTL squarewaves at the pertinent Divider 
outputs (pins 3,4,5,6 or 11,12,13,14). Loss indicates 
bad divider. 

ROM. Verify TTL pulses at pertinent Wave ROM (pins 6,7, 
8,9,11,12). Loss indictaes bad ROM. 

4 DAC. Correct operation of the DAC is difficult to verify. 
If the pertinent Clock Generator, Divider, and ROM 
are good, the DAC is bad by default. 


PROBLEM: NO SEQUENCER OUTPUT 

| Sequencer Rate Clock. Verify TTL pulses at U4 pin 9. 
Absence indicates bad U4, associated circuitry, or 
no control signal from Presetter (indicated by OVDC 
at U4 pin 1). 

z2Seq. Interrupt. Verify TTL pulses at U2 pin 11. Absence 
indicates bad Drum Sync jack. Verify OVDC at U2 pin 12 
2V+ indicates bad U4. Verify TTL pulses at U2 pin 9. 
Absence indicates bad U2. 

3Voice Routing. Play back a polyphonic sequence and veri- 
fy 2.4V+ at U14 pins 9,10,11,12,13. Stuck-at-zero 
indicates bad U14. 

4#Seq. Gain Buffer. Verify Sequencer Gain control action 
at U80 pin 7 (0-5VDC). Stuck-at-zero indicates bad 
U80 or no signal from Presetter. 

sSeq. Summing Amp. Play back a sequence and verify audio 
at U81 pin 1. Absence indicates bad U81. 
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PROBLEM: NO OUTPUT AT ALL 
Power. +5.0+0.05VDC Measure at U7 pin 40 
+15.0+0.20 VDC Measure at D16 cathode 
-15.0+0.20 VDC Measure at D15 anode. Loss of +5V will 
probably be due to failure of VR1. Loss of +15V may 
be due to failure of Tantalum caps (try C5 or C6 first) 
Replace with aluminum electrolytic type. 
Micro. Verify 6.00MHz at U7 pin 2. Wrong freq Indicates 
bad crystal Xl or U7. Verify 3.00MHz TTL squarewave 
at U7 pin 37. Loss indicates bad U7. Verify random TTL 
activity at U7 pins 30,31,32. Loss indicates failure 
of micro section. Contact factory. Verify 4V+ at U7 
pin 35. Low V indicates bad LSTTL inputs at U8,U9,U10. 
Connectors. Verify all correctly mated. Note J6 is easily 
mismated. 


Master VCO. Verify 6MHz at U82 pin 6 which varies +0.5 MHz! 


with Fine Tune control. Replacing U82 may necessitate 
changing R71 to obtain 6.00MHz when control is at "5". 
Output Preamp. Verify both keyboard and sequencer audio 
at U81 pin 14. Loss indicates bad U81. 
Power Amp. Verify audio at U106 pin 4. Loss indicates bad 
U106. 


PROBLEM: 1 VOICE OF 5 OUT, ALL 3 OSCILLATORS 

Determine which voice is out by powering off then back on. 

Play keyboard 1 note at a time in POLY mode and count keys 

from 1 to 5. The number of the key producing no sound is 

the bad voice ("n"). 

Voice n Sum. Verify audio at the pertinent summing amp 
(U67-7, U68-1, U68-14, U68-8, U68-7). Loss indicates 
bad summing amp, or sometimes a bad DAC (U51-U65) will 
hold off the other two for that voice. 

Filter n Control. Verify Cutoff control and envelope act- 
ion at filter n Control Amp (U75-U79) pin 1. (0-to -2V 
DC). Loss could stop filter action, indicates bad amp. 

Filter n. Verify audio at filter output (U96-U100) pin 10. 
Loss indicates bad filter. 

Filter n Buffer. Verify audio at filter n Buffer (U75- 
U79) pin 8. Loss indicates bad buffer. 

Amp n Envelope. Verify ADSR envelope at Amp n Envelope 
Generator (U86-U90) pin 2 when key is played. Loss in- 
dicates bad Envelope Gen. 

VCA Sum. Verify audio at Keyboard Summing Amp U81 pin 7 
when key is played. Loss could be due either to bad 
VCA (U102-U104) or bad Routing Switch (U83-U85). If 
voice is present for sequences but not keyboard notes, 

' especially if a click is present, the Routing Switch 
is bad. If voice is absent for both keyboard and se- 


Desig/Test 


Pins 

_Ul 10 
U2 9 
—- 6. 

U3 1 

U4 5 (D) 

= 9(S) 

US  |9(G) 

2,5, 

U6 6,9; 
seen OD 
2 

31 

32 

U7 30 
36 

35 


10 
up| 
12 


| 


Signal 


Sequencer Interrupt 
Ext. Syne Latch 
Glide Interrupt 


ADC Clock 


Sea. Delay Timer 
Seq. Rate Clock 


‘Glide Speed Clk ~ 


Address Latch 
15,16,19 


‘|Crystal Clock 6MHz 


Write Signal 
Read Signal 
ALE Signal 
Power On Reset 
Pullup +5VDC 
3MHz Clock 


SWIN Chip Select 
SWIN2 Chip Select 
ADC Select 

300K Select 

Counter Select 

RAM Select 

ROM Select 

RECYC Trigger 

GCTS Interrupt Reset 
LS Chip Select 

TS Chip Select 
GS Chip Select 


Chip Sel 
Chip Sel 
Chip Sel 
Chip Sel 
KS3 Chip Sel 
Chip Sel 
KS1 Chip Sel 
Chip Sel 
Inverter 
Chip Sel 
Chip Sel 
Chip Sel 
Gate 1 oO 


2 
Gate 3 
4 


| Gate 


Other Causes Besig;Test Signal 
of Failure Pins 
U2, U4 Trigger 1 
' Drum Jack, U4, U9 Trigger 2 
US, U9 U13 Trigger 3 
R28, C27. ah Trigger 4 
Delay Control, R164, C7 Trigger 5 
Rate Control, R44, C114 Switch ll} 
Glide Control, R26 Switch 2 
weet nad U14 Switch 3 
U7 Switch 4 
_ Switch 5 
“he ae oo. U15 Buffer, Trans/Chorus 
U6, U22, U23 U16 Buffer, Modes/Octave 
UG, U22,. U2Z3 U17 Buffer, KBD 0-7 
MA, Cz. U18 Buffer, KBD 8-15 
Q4, Q5 U19 Buffer, KBD 16-23 
Q2, RM3, U8, U9, U10 U20 Buffer, KBD 24-31 
Rly C21 U21 Buffer, KBD 32-36 
pee U22 Program EPROM 
U23 Data RAM 
Osc 1 Voice 1 Clk ~~ 
U7 1 y) 
U24 1 3 
1 4 
1 5 
Osc 2 Voice 1 
2 Z 
U7, U8 U25 2 3 
2 4 
cuca laicnain Pe x -. 
Osc 3 Voice 1 
3 2 
U26 3 3 
3 4 
Us, US 3 5 
U24-3 J/2°- 
U24-3 /4 
Bee ee ee ee ee U24-3 /8 
U24-3 /16 
U6, U7, U8 U27 U24-2 ‘ i a 
U24-2 /4 
a seth Sg es U24-2 /8 
ie oe U24-2 /16 
U24-40 /2° 
U6, U8 U24-40 /4 
U28 U24-40 /8 


Other Cause 
of Failure 


U8, Presetter 
Keyboard, UIC 
Keyboard, U1C 
Keyboard, UIC 
Keyboard, UIC 
Keyboard, UIC 


U6, U7, U8 
Ull, U82 
Ull, U82 
Ull, U82 
u24 

U24 


Desig| Test 


U28 


U29 


U30 


U31 


U32 


U33 


U34 


35 


Pins 


WReRPRP RPA UBWDU BWR RP EP HE OUBWRRP RP RED UPWDU BW RRR PB 
PWNH BWNH &WNH BwWN eH 


U25~-37 
U26- 
U2Z6=3 
U26-3 
U26-3 
U26-2 
U26-2 
U26-2 
U26-2 
U26-40 
U26-40 
U26-40 
U26-40 
U26-38 
U26-38 
U26-38 
U26-38 
U26- 
U26-37 


/16 


U24 


Is | U24 


U25 


U25 


Other Causes 
of Failure 


a U26 


Desig |Test Signal 
Pins 
| ee de 14¢8 Osc 1 Voice 1 
9,11,12|Wave ROM 
U37 |6, i 8 Osc 1 Voice 2 
ete 11 ,12|Wave ROM — 
U38 6.7.68 Osc 1 Voice 3 
____|9,11,12}Wave ROM — 
U39 !6,7,8 lOsc 1 Voice 4 
{9 ,11,12 {Wave ROM 
'6,7,8 (Osc 1 Voice 5 
phy 12/|Wave ROM 
,/,8  \|Osc 2 Voice 1 
,11,12|Wave ROM 
ir: Osc 2 Voice 2 
a Wave ROM 
7 Osc 2 Voice 3 | 
1 Wave ROM 
1458 Osc 2 Voice 4 
.11,12|Wave ROM | 
7172 Osc 2. Voice 5 
,11,12|Wave ROM _ a 
ATO Osc 3 Voice l 
11,12|Wave ROM 
ee Osc 3 Voice 2 
,11,12|Wave ROM 7 
17,8 Osc 3 Voice 3 
,11,12!Wave ROM __ 
cope Osc 3 Voice 4 © 
11,12|Waye ROM 
ay Pe Osc 3 Voice 5 
11,12| Wave ROM . 
- Osc 1 Voice 1 DAC ~™ 
- Osc 1 Voice 2 DAC 
- Osc 1 Voice 3 DAC 
- Osc 1 Voice 4 DAC 
- Osc 1 Voice 5 DAC 
= Osc 2 Voice 1 DAC 
- Osc 2 Voice 2 DAC 
- Osc 2 Voice 3 DAC 
- Osc 2 Voice 4 DAC 
- Osc 2 Voice 5 DAC 
- Osc 3 Voice 1 DAC 
- Osc 3 Voice 2 DAC 
- Osc 3 Voice 3 DAC 
- Osc 3 Voice 4 DAC 
= Osc 3 Voice 5 DAC 
% Rainn Mann Rif far 


BES 5. 


Other Causes 
of Failure 


U24, U27, Presetter 


U24, U27, Presetter 


U24, U28, Presetter 


U24, U28, Presetter 


U24, U29, Presetter 


“U25, 030, Presetter 


025, U30, Presetter 


~ U25, U31, Presetter 


U31, Presetter 


“U25, U32, Presetter 
Presetter 


, Presetter 


~ Presetter 
Presetter 
~ Presetter 


Wig 
U37 
U38 
U39 
U40 
U41 
U42 
U43 
U44 
U45 
U46 
U47 
U48 
U49 
U50 
Presetter a 


signal Uther Causes 
of Failure 


vesig , lest 


Pins 


Desig, Test Signal Other Causes 


of Failure 


= 


lSeq. Out Sum 


~U83, U84, U85 ~ 


1 Osc 2 Gain Buffer Presetter 
u67 | 7 Voice 1 Sum U51, U56, U6l BE OR a a 
te Osc 3 Gain Buffer Presetter Voice 1 Routing U14, U102 
14 | Osc 1 Gain Buffer | Presetter ues Laas : Heda ig SAMS 
“Tt | Voice 2 Sum U52, U57, U62 . 
U68 | 7 Voice 5 Sum U55, U60, U65 U85 Voice 4 Routing U14, U104 
8 Voice 4 Sum U54, U59, U64 Voice 5 Routing _ - - : 
14. Voice 3 Sum U53, U58, U63 : alas - bat 
~~ *"T"*"~EFO Hysteresis | Ul01l 
U69 7 LFO = hooper a : U101 2 Amp 3 Env. | Wis, Bid, Ole 
8 | LFO Buffer | u101 2 Anp 4 Env. | 
' 14 , Mod Rate Buffer Presetter 2 Amp 5 Env. sadiiabeecemernan nasa ctaaaeatse 
| 1 "| Filter Mod Sum i ~ [caters Footpedal 2 | Ries 2 eee 
U70 7 | Filter Mod Sum 2 . U66, D3 2 Filt 2 Env. 
8 Moa Depth Sum 2 2 Filt 3 Env. U74, UL2., UL 
14 | Mod Depth Sum 1 U66, D2 - Filt 4 Env. 
cdtte 1. "T Woide Tt ey wer, br pe Se See: Se ee ee a re 
U71 8 | Voice 3 F-v U63, D6, Dill Filter 1 US? 
ee 14 i Voice 2 F-v__ | U62, D5, D10__ Filter 2 U68 
U72.° 8 ' voice 5 F-¥ 'U65, D8, Di3 Filter 3 U68 
14 | Voice 4 F-V | 064, D7, D1z Filter 4 U68 
TTT Amp Attack Buffer “~~~ 77 ye Filter 5 oe idlastlapinin 
U73 7 | Amp Decay Buffer Presetter U69 
8 | Amp Sustain Buffer ee ee eS 
- 14 | Amp Release Buffer | U5, U86 
1 Filt Attack Buffer aoe ot : U105 
U74 7 Filt Decay Buffer Presetter Voice U76, U87 
8 Filt Sustain Buffer Voice 3 VCA 077, U88 
14 9 Filt Release Buffer | Voice 4 VCA U78, U89 
‘1 Filter 1 Control ~ ! u91 Voice __U79, U90 
U75 ‘8 | Filter 1 Buffer | U96 ; U81 
14 Resonance Buffer Presetter : re een een eee eT Te 
| & | Balter 2 Gontvel ~~ | uaa" Power Amp Out iy U81 
U76 | 7 , Amount Buffer Presetter cnn a an 
went Cneeeg. Filter 2 Buffer | U97F PROBLEM: NO MODULATION 
U77 1 | Filter 3 Control U93 | Mod Depth Summing Amp. Verify Mod Depth control voltac 
8 ; Filter 3 Buffer | U98 = at U70 pin 8 which varies with joystick and contro! 
iL Filter 4 Control u94 knob activity. Absence indicates bad U70 or bad 
8 ae 4 Buffer _ u99 control. 
“] | Filter 5 Control — U95 2 Mod Rate Buffer. Verify Mod Rate control voltage at U 
: 8 Filter 5 Buffer 8) pin 10 (0-2VDC). Voltage out of this range indicaté 
1 ae Gain Buffer | Presetter bad U69 or no signal from Presetter. 
7 Seq. Gain Buffer Presetter LFO Hysteresis. Verify U69 pin 1 is either +12V or -1l. 
8 Amp Mod Sum D14, U70 Voltages in between indicate bad U69. 
14 | Amp Mod Clamp +2vDC ; U70 4 LFO Integrator. Verify triangular waveform at U69 pin 


Voltage beyond +12VDC indicates bad U69. Voltage 
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SERVICE BULLETIN 


INSTALLATION OF INTERVAL-TUNING MODIFICATION 
Pentaphonic 8110 Series 


PREPARE WORKSPACE 


You will need at least a 24" X 30" area on your workbench or 
tabletop. Spread a clean terrycloth towel over the surface 
to protect the Pentaphonic case. 


REQUIRED TOOLS 


Large Phillips screwdriver 
24-pin IC removal tool 
24-pin IC insertion tool 
X-ACTO or similar knife 


UNPLUG THE PENTAPHONIC 


Although there are no exposed high-voltage conductors in the 
Pentaphonic, it never hurts to play safe. Installation of the 
Interval-Tuning Modification requires the Upper Assembly to 
rock back against the back surface. This often causes the 
actuation of the Power switch. Unpremeditated application of 
power during the installation of electronic circuitry is never 
desirable and easily prevented. 


OPEN UNIT Fig. 1. 


Using a large Phillips screwdriver remove ten 10-32 X 3/4 screws 
(8-32 in Clear models) from around the perimeter of the Unit. 

Do not remove the seven 8-32 screws which are also on the bottom 
but located well inside the perimeter. 


When all ten screws have been removed hold the top and bottom 
together to prevent their uncontrolled separation. Place the 

Unit in the middle of the workspace in a normal playing position. 
Raise the back of the case a few inches, then slide it forward 
until the forward edge clears the keyboard. Raise the forward 
edge and lower the back until the Upper Assembly rests on its 
back. 


Demate the two large 40-pin ribbon connectors J2 and J4. Demate 
the 6-pin power connector J6 and the three 10-pin ribbon con- 
nectors J1, J5, and J7. Set aside the Lower Assembly temporarily. 
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PRESETTER BOARD MODIFICATION Fig. 2. 
Using a 24-pin IC removal tool pull out U9 from its socket. 


Using a 24-pin IC insertion tool replace U9 with the new IC 
labeled "PRES 2.7". Make absolutely sure that the IC is installed 
right-side up (pin 1 at the upper left corner) and that all 24 
pins have been seated into the socket. 


Using an X-ACTO knife cut the U-shaped trace near U2. Make an 
opening in this trace at least as wide as the trace itself. This 
signals the presence of the modification to the Presetter software. 


MAIN BOARD MODIFICATION 


Set aside the Upper Assembly and retrieve the Lower Assembly. 
Remove the keyboard from the Lower Assembly by removing the four 
8-32 screws which hold the keyboard to the bottom. Move the key- 
board enough to gain access to U22; the keyboard cable need not 
be demated from J3. 


Using a 24-pin IC removal tool pull out U22 from its socket. 


Using a 24-pin IC insertion tool replace U22 with the new IC 
labeled "SYN 2.3K". Make absolutely sure that the IC is installed 
right-side up (pin 1 at the upper left corner) and that all 24 
pins have been seated into the socket. 


REASSEMBLY Fig. 3. 


Place the keyboard over the Lower Assembly and fasten with the 
four 8-32 screws removed earlier. Tighten firmly but not so tight 
that the screw heads distort the plastic (or rubber grommets, if 
present). : 


Position the Upper Assembly on its back directly behind the Lower 
Assembly. 


Mate the 6-conductor powér connector from the transformer to J6 
on the Main Board, making absolutely sure it is connected properly. 


Damage will result from mismating this connector. 


Mate the two 40-conductor ribbon cables to J2 and J4 on the Main 
Board, making sure they are not twisted. 


Mate the three 10-conductor ribbon cables to J1, J5, and J7 on 
the Main Board, making sure that the triangle on each connector 
body lines up with the triangle on the mating connector body. (On 
J1 the triangle is on the back of the connector. On J5 and J7 the 
triangles are on the front.) 
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REASSEMBLY (Cont.) 


Now close the Upper Assembly down over the Lower Assembly. As 
you do so, make sure the various ribbon cables do not interfere 
with the keyboard and are not caught between the case top and 
bottom. The case top will have to be positioned slightly forward 
in order to slip the forward edge under the keyboard. Lower the 
case top all the way until it seats against the bottom. 


Fasten the top and bottom together with the ten 10-32 screws 
(8-32 for Clear models) removed earlier, tightening firmly but 
not so tight that the screw heads distort the plastic (or rubber 
grommets, if present). 
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OPERATION OF THE 
INTERNAL PRESETTER CONTROLS 


The internal Presetter controls are hidden behind 
heat vent #2 (second from the left as viewed from 

a normal playing position) and may be actuated with 
a key, toothpick or other implement. These three 
switches are, from left to right, STORE ENABLE, 
BANK, and RESET. 


SET ALL CONTROLS TO MANUAL 
1. Set RECALL switch to middle position 
2. Momentarily actuate RESET 


OVERLAY PRESETS 50-99 WITH FACTORY PRESETS 
1. Position BANK switch to the left 


Note: This does not erase user presets 
50-99. They are available when BANK is 
positioned to right. 


LOAD FACTORY PRESETS INTO 00-49 AND 50-99 

1. Set RECALL to latched Recall position 
Position STORE ENABLE to right 
Position BANK to left 
- Press STORE pushbutton and hold 


. Turn on AC power. If power is already 
on, momentarily actuate RESET 


6. After 1 second, release STORE pushbutton 


Note: This operation will erase all user 
presets. 


LOAD FACTORY PRESETS INTO 50-99 ONLY 


Same as above except position STORE ENABLE 
to left. Note: This operation will erase 
user presets 50-99. 
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LOAD FACTORY PRESETS INTO NON-VOLATILE MEMORY (FIGURE 5) 


Occasionally it will be necessary to load the factory 
presets into non-volatile memory, usually after initial 
installation of the Presetter Module or replacement 

of the Lithium battery. This is done with the internal 
switches which are accessible through the heat-vent slot, 
second from the left as you view it from a normal playing 
position. Follow these steps in the order given: 


1. Set the RECALL switch to latched 
RECALL. 


2. Set internal switch #2 to the left 
("factory" position). 


3. Press the STORE pushbutton and hold. 


4. Turn on the AC power switch. If the 
power is already on, momentarily 
actuate internal switch: #3 by moving 
it to the left, then releasing. 


5. Release the STORE pushbutton. 


6. Set internal switch #2 to the right 
("normal" position). 


Verify the presence of presets in locations 00 through 99. 
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LOAD FACTORY PRESETS INTO NON-VOLATILE MEMORY (FIGURE 5) 


Occasionally it will be necessary to load the factory 
presets into non-volatile memory, usually after initial 
installation of the Presetter Module or replacement 

of the Lithium battery. This is done with the internal 
switches which are accessible through the heat-vent slot, 
second from the left as you view it from a normal playing 
position. Follow these steps in the order given: 


1. Set the RECALL switch to latched 
RECALL. 


2. Set internal switch #2 to the left 
("factory" position). 


3. Press the STORE pushbutton and hold. 


4. Turn on the AC power switch. If the 
power is already on, momentarily | 
actuate internal switch #3 by moving 
it to the left, then releasing. 


5. Release the STORE pushbutton. 


Set internal switch #2 to the right 
("normal" position) . 


Verify the presence of presets in locations 00 through 99. 
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SERIAL DATA INPUT MODIFICATION 


Pentaphonic 8110 Series 


DESCRIPTION 


The 31100 interface modification allows the Pentaphonic 
synthesizer to accept MIDI-compatible serial data, which 
it converts to keyboard activity. The interface is receive- 
only and responds to note-on (1001nnnn Okkkkkkk 01000000) 
and note-off (1000nnnn Okkkkkkk 01000000) commands pri- 
marily. The only system commands it recognizes are All Notes 
Off (1011nnnn 01111011 00000000), Omni Off (1011nnnn 
01111100 00000000), Omni On (1011nnnn 01111101 00000000), 
Reset (11111111), and Exclusive (11110000 00011010) which it 
interprets as interface self-test. 


The modification consists of adding a wire to the Pent- 
aphonic main board, drilling a number of holes in the case 
for the DIN connector, and attaching the 31100 circuit board 
and its associated cables. 


The interface permits the Pentaphonic to receive in Mode 
1 (Omni On Poly) or Mode 3 (Omni Off Poly). Since the serial 
data is applied to the Pentaphonic's keyboard circuit, any- 
thing which could be done from the keyboard manually will be 
available through the interface once the mod is installed. 
This includes Mono/Poly operation, oscillator detuning, 
sequencer programming, etc. Although it is possible to play 
the keyboard during serial input, it is not recommended as 
it will electrically stress the interface circuitry. 


il. 


CONFIGURE THE INTERFACE 


It is most convenient to configure the 31100 interface 
before installation, although it may be reconfigured any 
time. The 7-position DIP switch on the 31100 circuit board 
is used to select the Omni-off channel number, default 
channel mode, serial data rate, and Pentaphonic keyboard 
response, which when ON allows the Pentaphonic to respond 
to note messages outside its normal range by translating 
high-octave notes down and low-octave notes up by whole 
octave amounts. When OFF, note messages outside the Pent- 
aphonic's range are ignored. 


SL & S2.¢ 83. £ SA SS: ¢ S6 3 S72 7-position DIP switch 


off on on on ‘ : : on: extend kbd response 
on off on on : ; off: limit kbd response 


off on off on : off: normal (31.25k baud) 


off off off on : on: Omni On at power-up 


i 
2 
3 
4 ; : 
5 on on off on : : on: high speed (62.5k baud) 
6 
7 
8 - 
9 on on on off off: Omni Off at power-up 


16 off off off off 


Switch positions for the 
indicated channel. With 

Omni Off, only messages 

from the indicated chan- 
nel are honored. 


III. OPEN THE PENTAPHONIC 


You will need at least a 24" X 30" area on your work- 
bench or tabletop. Spread a clean terrycloth towel over 
the surface to protect the Pentaphonic case. 


REQUIRED TOOLS 


Large Philips screwdriver 
Small Phillips screwdriver 
Soldering iron 

Electric drill 

5/8" hole saw 

7/64" drill bit 


With the unit unplugged, open the Pentaphonic case by 
removing the ten 10-32 X 3/4 screws (8-32 in Clear models) 
from around the perimeter of the bottom cover. DO NOT at 
this time remove any of the seven 8-32 screws which are also 
on the bottom but located well inside the perimeter. (Fig. 1) 


When all ten screws have been removed hold the top and 
bottom together to prevent their uncontrolled separation. 
Place the unit in the middle of the workspace in a normal 
playing position. Raise the back of the case a few inches, 
then slide it forward until the forward edge clears the key- 
board. Raise the forward edge and lower the back until the 
upper assembly rests on its back. 


Demate the two large 40-pin ribbon connectors at J2 and 
J4. Demate the 6-pin power connector J6 and the three 10-pin 
ribbon connectors Jl, J5, and J7. If there are any additional 
cables installed between the upper and lower assemblies re- 
move them at this time. Set aside the upper assembly tem- 
porarily. 


Stand the lower assembly on the forward edge of the key- 
board and remove the four 8-32 screws holding the keyboard 
to the lower assembly. Remove the keyboard and discard the old 
keyboard ribbon cable. Set aside the keyboard. 


Remove the remaining three 8-32 screws which hold the 
main board to the case bottom. 


FIGURE 1 


IV. INSTALL THE INTERFACE 


Locate the 40-pin keyboard connector J3 from the bottom 
(foil side) of the main board. Carefully solder a 22 gauge 
wire from pin 1 of this connector to the 5 volt power trace. 


(Fig. 24) 


Reassemble the lower assembly. Position the main board 
on the case bottom and fasten using three 8-32 screws. Con- 
nect the new keyboard cable to J3, taking care to match 
triangles indicating pin 1. Connect the cable to the keyboard, 
then fasten the keyboard to the lower assembly with four 
8-32 screws. Set aside the lower assembly. 


Using the template provided, locate the holes for the 
DIN connector. This connector may be located on the back or 
right side of the instrument. Cut the 5/8" hole with a hole 
saw and drill the two 7/64" mounting holes. Fasten the DIN 
connector to the case using the 4-40 hardware provided. 


Mate the DIN cable assembly to the 31100 circuit board 
as shown. Now remove the paper backing from the velcro pads 
on the bottom of the board and press firmly against the 
control board in the position shown. (Fig. 2B) 


Installation of the mod is now complete. 


CLOSE THE PENTAPHONIC 


Position the upper assembly on its back directly behind 
the lower assembly. Mate the 6-conductor power cable to J6 
on the main board, making absolutely sure it is connected 
properly. DAMAGE WILL RESULT FROM MISMATING THIS CONNECTOR. 
(Fig. 3) 


Mate the two 40-conductor ribbon cables to J2 and J4 
on the main board, making sure they are not twisted. Mate the 
three 10-conductor ribbon cables to Jl, J5, and J7 on the 
main board, making sure that the triangles indicating pin l 
line up. Reconnect any other remaining cables including the 
new one at Jl of the 31100 board. 


Now close the upper assembly down over the lower assembly. 
As you do so, make sure the various ribbon cables do not 
interfere with the keyboard and are not caught between the 
case top and bottom. The case top will have to be positioned 
slightly forward in order to slip its forward edge under 
the keyboard. Lower the case top all the way until it seats 
against the bottom. 


Fasten the top and bottom together with ten 10-32 screws 
(8-32 for Clear models) removed earlier, tightening lightly 
so as not to distort the case or rubber grommets if present. 


Fig. 2 
PRESETTER BOARD MODIFICATION 


The WRONG way 
to install J6 


The right way 
to install J6 


FIGURE 3 


The WRONG way 
to install J6 


The right way 
to install J6 


FIGURE 3 


PRESETTER BOARD 


DISABLE 
ENABLE 
FACTORY 
NORMAL 
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g 
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FIGURE 5 
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VERIFY OPERATION 


Position the RECALL switch to its middle (straight-up) 
position. Plug in the AC line cord and turn on the AC 
power switch. Verify that all front-panel control knobs 
and switches perform their function. Failure of any or 
all knobs to function properly could mean a mal- 
functioning Presetter Module. 


Now set the leverswitch to '50' and set the RECALL 
switch to latched RECALL. The "Typical Piano" preset 
should be obtained. If it is not, it may mean that the 
Factory Presets are not loaded into non-volatile 
memory. See "Load Factory Presets into Non-volatile 
Memory". Verify the presence of presets in positions 
‘00 through 99. Verify that you can store patches 

using the STORE pushbutton. 
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VERIFY OPERATION 


Position the RECALL switch to its middle (straight-up) 
position. Plug in the AC line cord and turn on the AC 
power switch. Verify that all front-panel control knobs 
and switches perform their function. Failure of any or 
all knobs to function properly could mean a mal- 
functioning Presetter Module. 


Now set the leverswitch to '50' and set the RECALL 
switch to latched RECALL. The "Typical Piano" preset 
should be obtained. If it is not, it may mean that the 
Factory Presets are not loaded into non-volatile 
memory. See "Load Factory Presets into Non-volatile 
Memory". Verify the presence of presets in positions 
00 through 99. Verify that you can store patches 
using the STORE pushbutton. 
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Operations 
Description 
Return on 
Parity even 
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1 1 1 0 0 0 O OjReturn on 


o 
oO 
oO 
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RST 11AAA111 
PUT/OUTPUT 


Restart 


INCREMENT AND DECREMENT 


°o 
=] 
o 
o 
=e 


Increment register 
Decrement register 


increment memory 
Decrement memo 


1 {Increment B & C 
registers 
Increment D & E 
registers 
100 0 1 1 jincrementH &L 
registers 


1 |Decrement B & C 
1 jDecrement D&E 
1 |Decrement H &L 


100 00 S S S |Add register to A 


Add register to A 


1 0 jAdd memory to A 


0 |Add memory to A 
with carry 
1 0 0 0 1 1 O {Add immediate to A 


with carry 


0000 1 0 0 1jAddB&CtoH&L 
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Table 6. Instruction Set Summary (Continued) 


| 
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Instruction Code 
Dy De Dz D, Dg 0 D. Do} tion 
DD (Continued) 


DAD D 000 1 O 1\AddD&EtOH&L 
1 


1 0 
0010 0 0 1jAddH&LtoH&L 
001 1 1 0 O 1 |Add stack poi 
toH &L 
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SUB r Subtract register 
from A 

SBBr Subtract register 
from A with borrow 

SUBM 100 1 0 1 1 O/}Subtract memory 
from A 


Subtract memory 
from A with borrow 


Sui Subtract immediate 
from A 


Subtract immediate 
from A with borrow 


And register with A 
10101 S S SjExclusive OR 
register with A 
10141 10 S S SJOR register 
with A 
1 0141 1 1 S S S|Compare register 
with A 
10141 00 1 1 OjAnd memory with A 
1014 0 1 1 1 O/]Exctusive OR memo 
with A 
[10 1 1 0 4 1 O|ORmemory with A 
Compare 
memory with A 
1.1 1 0 0 1 1 O/jAnd immediate 
with A 
11101 1 1 O/JExclusive OR 
immediate with A 
OR immediate 
with A 
CPI Compare 
immediate with A 
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Table 6. instruction Set Summary (Continued) 


1 1 {Rotate A left 
1 1 {Rotate A right 
1 1 |Rotate A left 


ii 
o/O 
o;°o 
ojo 
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1 1 |Rotate A right 


o 
° 
fo} 
_ 


through carry 
Mask 
CMA [0 0 1 0 1 1 1 1 [ComplomentA ‘eee 
Istc fo 0 1 1 01 1 1 [Setcary 
[omc {o_o 4 1 1 4 1 14 [Complement carry 
[DAA fo 0 1 0 0 1 14 1 |[Decimaladjust A | 


1. DDS or SSS: B 000, C 001, D 010, E011, H 100, L101, Memory 110, A 111. 
2. Two possible cycle times (6/12) indicate instruction cycles dependent on condition flags. 
*All mnemonics copyrighted © Intel Corporation 1976. 
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8085AH/8085AH-2/8085AH-1 
8-BIT HMOS MICROPROCESSORS 


w Single +5V Power Supply with 10% mw On-Chip System Controller; Advanced 
Voltage Margins Cycle Status Information Available for 
m 3 MHz, 5 MHz and 6 MHz Selections Large System Control 
Available @ Four Vectored Interrupt Inputs (One Is 
m@ 20% Lower Power Consumption than A puhenerst aget Plus an 8080A- 
8085A for 3 MHz and 5 MHz Compatible interrupt 
@ 1.3 us Instruction Cycle (8085AH); 0.8 @ Serial In/Serial Out Port 
8S (8085AH-2); 0.67 1s (8085AH-1) @ Decimal, Binary and Double Precision 
w 100% Software Compatible with 8080A Arithmetic 
mw On-Chip Clock Generator (with External & tebe eg ey Capability to 64K 
Crystal, LC or RC Network) ytes of Memory 
@ Available in 40-Lead Cerdip and Plastic 
Packages 


(See Packaging Spec., Order #231369) 


The Intel 8085AH is a complete 8-bit parallel Central Processing Unit (CPU) implemented in N-channel, 
depletion load, silicon gate technology (HMOS). Its instruction set is 100% software compatible with the 
8080A microprocessor, and it is designed to improve the present 8080A’s performance by higher system 
speed. Its high level of system integration allows a minimum system of three IC’s [8085AH (CPU), 8156H 
(RAM/IO) and 8755A (EPROM/IO)] while maintaining total system expandability. The 8085AH-2 and 
8085AH-1 are faster versions of the 8085AH. 


The 8085AH incorporates all of the features that the 8224 (clock generator) and 8228 (system controller) 
provided for the 8080A, thereby offering a higher level of system integration. 


The 8085AH uses a multiplexed data bus. The address is split between the 8-bit address bus and the 8-bit 


data bus. The on-chip address latches of 8155H/8156H/8755A memory products allow a direct interface with 
the 8085AH. 
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Table 1. Pin Description , 


Name and Function 


ADDRESS BUS: The most significant 8 bits of memory address or the 8 bits of the 
\/O address, 3-stated during Hold and Halt modes and during RESET. 


MULTIPLEXED ADDRESS/DATA BUS: Lower 8 bits of the memory address (or 
|/O address) appear on the bus during the first clock cycle (T state) of a machine 
cycle. It then becomes the data bus during the second and third clock cycles. 


ADDRESS LATCH ENABLE: It occurs during the first clock state of a machine 
cycle and enables the address to get latched into the on-chip latch of peripherals. 
The falling edge of ALE is set to guarantee setup and hold times for the address 
information. The falling edge of ALE can also be used to strobe the status 
information. ALE is never 3-stated. 


MACHINE CYCLE STATUS: 


10/M S, So Status 

1 Memory write 

Memory read 

1/0 write 

1/O read 

Opcode fetch 

Interrupt Acknowledge 

Halt 

Hold 

X Reset 
= 3-state (high impedance) 
X = unspecified 

S; can be used as an advanced R/W status. |0/M, Sp and S; become valid at the 
beginning of a machine cycle and remain stable throughout the cycle. The falling 
edge of ALE may be used to latch the state of these lines. 


READ CONTROL: A low level on RD indicates the selected memory or I/O device 
is to be read and that the Data Bus is available for the data transfer, 3-stated during 
Hold and Halt modes and during RESET. 


WROTE CONTROL: A low level on WR indicates the data on the Data Bus is to be 
written into the selected memory or I/O location. Data is set up at the trailing edge 
of WR. 3-stated during Hold and Halt modes and during RESET. 


READY: If READY is high during a read or write cycle, it indicates that the memory 
or peripheral is ready to send or receive data. If READY is low, the CPU will wait an 
integral number of clock cycles for READY to go high before completing the read 
or write cycle. READY must conform to specified setup and hold times. 


HOLD: Indicates that another master is requesting the use of the address and data 

buses. The CPU, upon receiving the hold request, will relinquish the use of the bus 

as soon as the completion of the current bus transfer. Internal processing can 

continue. The processor can regain the bus on eA the HOLD is removed. When ~ 
the HOLD is acknowledged, the Address, Data RD, WR, and !O/M lines are 

3-stated. 


HOLD ACKNOWLEDGE: Indicates that the CPU has received the HOLD request 
and that it will relinquish the bus in the next clock cycle. HILDA goes low after the 
Hold request is removed. The CPU takes the bus one half clock cycle after HLDA 
goes low. 


INTERRUPT REQUEST: Is used as a general purpose interrupt. It is sampled only 
during the next to the last clock cycle of an instruction and during Hold and Halt 
states. If itis active, the Program Counter (PC) will be inhibited from incrementing 
and an INTA will be issued. During this cycle a RESTART or CALL instruction can 
be inserted to jump to the interrupt service routine. The INTR is enabled and 
disabled by software. It is disabled by Reset and immediately after an interrupt is 
accepted. 
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Table 1. Pin So ea (Continued) 


Een ree aa INTERRUPT ACKNOWLEDGE: Is used instead of (and has the same timing as) 


RD during the Instruction cycle after an INTR is accepted. It can be used to 
activate an 8259A Interrupt chip or some other interrupt port. 


RESTART INTERRUPTS: These three inputs have the same timing as INTR 
except they cause an internal RESTART to be automatically inserted. 

The priority of these interrupt is ordered as shown in Table 2. These interrupts have 
a higher priority than INTR. In addition, they may be individually masked out using 
the SIM instruction. 


TRAP: Trap interrupt is a non-maskable RESTART interrupt. It is recognized at the 


same time as INTR or RST 5.5-7.5. It is unaffected by any mask or Interrupt 
Enable. It has the highest priority of any interrupt. (See Table 2.) 


RESET IN: Sets the Program Counter to zero and resets the Interrupt Enable and 
HLDA flip-flops. The data and address buses and the control lines are 3-stated 
during RESET and because of the asynchronous nature of RESET, the processor's 
internal registers and flags may be altered by RESET with unpredictable results. 

is a Schmitt-triggered input, allowing connection to an R-C network for 
power-on RESET delay (see Figure 3). Upon power-up, RESET IN must remain low 
for at least 10 ms after minimum Voc has been reached. For proper reset 
operation after the power-up duration, RESET IN should be kept low a minimum of 


TRAP 
three clock periods. The CPU is held in the reset condition as long as RESET IN is 


al applied. 


RESET OUT RESET OUT: Reset Out indicates CPU is being reset. Can be used as a system 
reset. The signal is synchronized to the processor clock and lasts an integral 
number of clock periods. 


X4 and Xa: Are connected to a crystal, LC, or RC network to drive the internal 
clock generator. X; can also be an external clock input from a logic gate. The input 
frequency is divided by 2 to give the processor's internal operating frequency. 


CLK . CLOCK: Clock output for use as a system clock. The period of CLK is twice the X;, 
Xo input period. 


SERIAL INPUT DATA LINE: The data on this line is loaded into accumulator bit 7 
whenever a RIM instruction is executed. 


SERIAL OUTPUT DATA LINE: The output SOD is set or reset as specified by the 
SIM instruction. 


Voc |__| POWER: +5 volt supply. 
l'Vss_—s|_~—s| GROUND: Reference. 


Table 2. Interrupt Priority, Restart Address and Sensitivity 


1 
a Se 
[aa | High Level unti Sampled 
er 


High Level until Sampled 
High Level until Sampled 


The processor pushes the PC on the stack before branching to the indicated address. 
. The address branched to depends on the instruction provided to the CPU when the interrupt is acknowledged. 
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Typical Power-On Reset RC Values’ 
Ry = 75 KO 

Cy = 1 pF 

"Values May Have to Vary Due to Applied Power Supply Ramp 
Up Time. 


Figure 3. Power-On Reset Circuit 


FUNCTIONAL DESCRIPTION 


The 8085AH is a complete 8-bit parallel! central 
processor. It is designed with N-channel, depletion 
load, silicon gate technology (HMOS), and requires 
a single + 5V supply. Its basic clock speed is 3 MHz 
(8085AH), 5 MHz (8085AH-2), or 6 MHz (8085-AH-1), 
thus improving on the present 8080A’s performance 
with higher system speed. Also it is designed to fit 
into a minimum system of three IC’s: The CPU 
(8085AH), a RAM/IO (8156H), and an EPROM/IO 
chip (8755A). 


The 8085AH has twelve addressable 8-bit registers. 
Four of them can function only as two 16-bit register 
pairs. Six others can be used interchangeably as 
8-bit registers or as 16-bit register pairs. The 
8085AH register set is as follows: 


Mnemonic Register Contents 

ACCorA Accumulator 8 Bits 

PC Program Counter 16-Bit Address 

BC, DE, HL General-Purpose 8-Bits x 6 or 
Registers; data 16 Bitsx3 
pointer (HL) 

SP Stack Pointer 16-Bit Address 


FlagsorF Flag Register 5 Flags (8-Bit Space) 
The 8085AH uses a multiplexed Data Bus. The ad- 
dress is split between the higher 8-bit Address Bus 
and the lower 8-bit Address/Data Bus. During the 
first T state (clock cycle) of a machine cycle the low 
order address is sent out on the Address/Data bus. 
These lower 8 bits may be latched externally by the 
Address Latch Enable signal (ALE). During the rest 
of the machine cycle the data bus is used for memo- 
ry or |/O data. 


The 8085AH provides RD, WR, So, S;, and |O/M 
signals for bus control. An Interrupt Acknowledge 
signal (INTA) is also provided. HOLD and all Inter- 
rupts are synchronized with the processor’s internal 
clock. The 8085AH also provides Serial input Data 


a 
intel. 
(SID) and Serial Output Data (SOD) lines for simple 
serial interface. ’ 
In addition to these features, the 8085AH has three 


maskable, vector interrupt pins, one nonmaskable 
TRAP interrupt, and a bus vectored interrupt, INTR. 


INTERRUPT AND SERIAL 1/0 


The 8085AH has 5 interrupt inputs: INTR, RST 5.5, 
RST 6.5, AST 7.5, and TRAP. INTR is identical in 
function to the 8080A INT. Each of the three RE- 
START inputs, 5.5, 6.5, and 7.5, has a programma- 
ble mask. TRAP is also a RESTART interrupt but it is 
nonmaskable. 


The three maskabie interrupt cause the internal exe- 
cution of RESTART (saving the program counter in 
the stack and branching to the RESTART address) if 
the interrupts are enabled and if the interrupt mask 
is not set. The nonmaskable TRAP causes the inter- 
nal execution of A RESTART vector independent of 
the state of the interrupt enable or masks. (See Ta- 
ble 2.) 


There are two different types of inputs in the restart 
interrupts. RST 5.5 and RST 6.5 are high /evel-sensi- 
tive \ike INTR (and INT on the 8080) and are recog- 
nized with the same timing as INTR. RST 7.5 is sing 
edge-sensitive. 


For RST 7.5, only a pulse is required to set an inter- 
nal flip-flop which generates the internal interrupt re- 
quest (a normally high level signal with a low going 
pulse is recommended for highest system noise im- 
munity). The RST 7.5 request flip-flop remains set 
until the request is serviced. Then it is reset auto- 
matically. This flip-flop may also be reset by using 
the SIM instruction or by issuing a RESET IN to the 
8085AH. The RST 7.5 internal flip-flop will be set by 
a pulse on the RST 7.5 pin even when the RST 7.5 
interrupt is masked out. 


The status of the three RST interrupt masks can 
only be affected by the SIM instruction and 
RESET IN. (See SIM, Chapter 5 of the 8080/8085 
User’s Manual.) 


The interrupts are arranged in a fixed priority that 
determines which interrupt is to be recognized if 
more than one is pending as follows: TRAP—high- 
est priority, RST 7.5, RST 6.5, RST 5.5, INTR—low- 
est priority. This priority scheme does not take into 
account the priority of a routine that was started by a 
higher priority interrupt. RST 5.5 can interrupt an 
RST 7.5 routine if the interrupts are re-enabled be- 
fore the end of the RST 7.5 routine. 


The TRAP interrupt is useful for catastrophic events 
such as power failure or bus error. The TRAP input is 
recognized just as any other interrupt but has the 
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highest priority. It is not affected by any flag or mask. 
The TRAP input is both edge and level sensitive. 
The TRAP input must go high and remain high until it 
is acknowledged. It will not be recognized again until 
it goes low, then high again. This avoids any false 

ing due to noise or logic glitches. Figure 4 il- 
lustrates the TRAP interrupt request circuitry within 
the 8085AH. Note that the servicing of any interrupt 
(TRAP, RST 7.5, RST 6.5, RST 5.5, INTR) disables 
all future interrupts (except TRAPs) until an El in- 
struction is executed. 


EXTERNAL | GO8SAM 
TRAP 


REQUEST 


INTERNAL TRAP F.F 
TRAP 


ACKNOWLEDGE 
231718-4 


Figure 4. TRAP and RESET In Circuit 


The TRAP interrupt is special in that it disables inter- 
tupts, but preserves the previous interrupt enable 
status. Performing the first RIM instruction following 
a TRAP interrupt allows you to determine whether 
interrupts were enabled or disabled prior to the 
TRAP. All subsequent RIM instructions provide cur- 
rent interrupt enable status. Performing a RIM in- 
struction following INTR, or RST 5.5-7.5 will provide 
current Interrupt Enable status, revealing that inter- 
rupts are disabled. See the description of the RIM 
instruction in the 8080/8085 Family User's Manual. 


The serial 1/O system is also controlled by the RIM 
and SIM instruction. SID is read by RIM, and SIM 
sets the SOD data. 


DRIVING THE X; AND X2 INPUTS 


You may drive the clock inputs of the 8085AH, 
8085AH-2, or 8085AH-1 with a crystal, an LC tuned 
circuit, an RC network, or an external clock source. 
The crystal frequency must be at least 1 MHz, and 
must be twice the desired internal clock frequency; 


8085AH/8085AH-2/8085AH-1 


hence, the 8085AH is operated with a 6 MHz crystal 
(for 3 MHz clock), the 8085AH-2 operated with a 10 
MHz crystal (for 5 MHz clock), and the 8085AH-1 
can be operated with a 12 MHz crystal (for 6 MHz 
clock). If a crystal is used, it must have the following 
characteristics: 


Parallel resonance at twice the clock frequency de- 
sired 

C, (load capacitance) < 30 pF 

Cs (Shunt capacitance) < 7 pF 

Rg (equivalent shunt resistance) < 752 

Drive level: 10 mW 

Frequency tolerance: + 0.005% (suggested) 


Note the use of the 20 pF capacitor between X2 and 
ground. This capacitor is required with crystal fre- 
quencies below 4 MHz to assure oscillator startup at 
the correct frequency. A paraliel-resonant LC citcuit 
may be used as the frequency-determining network 
for the 8085AH, providing that its frequency toler- 
ance of approximately +10% is acceptable. The 
components are chosen from the formula: 


1 


f= 
2arvL(Coxt + [om 


To minimize variations in frequency, it is recom- 
mended that you choose a value for Coq that is at 
least twice that of Cjnt, or 30 pF. The use of an LC 
circuit is not recommended for frequencies higher 
than approximately 5 MHz. 


An RC circuit may be used as the frequency-deter- 
mining network for the 8085AH if maintaining a pre- 
cise clock frequency is of no importance. Variations 
in the on-chip timing generation can cause a wide 
variation in frequency when using the RC mode. Its 
advantage is its low component cost. The driving 
frequency generated by the circuit shown is approxi- 


* mately 3 MHz. It is not recommended that frequen- 


cies greatly higher or lower than this be attempted. 


Figure 5 shows the recommended clock driver cir- 
cuits. Note in d and e that pullup resistors are re- 
quired to assure that the high level voltage of the 
input is at least 4V and maximum low level voltage 
of 0.8V. 


For driving frequencies up to and including 6 MHz 
you may supply the driving signal to X; and leave Xo 
open-circuited (Figure 5d). If the driving frequency is 
from 6 MHz to 12 MHz, stability of the clock genera- 
tor will be improved by driving both X; and Xp with a 
push-pull source (Figure 5e). To prevent self-oscilla- 
tion of the 8085AH, be sure that Xp is not coupled 
back to X; through the driving circuit. 
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*20 pF capacitors required for 


crystal frequency < 4 MHz only. 231718-5 


a. Quartz Crystal Clock Driver 


231718-6 
b. LC Tuned Circuit Clock Driver 


231718-7 
c. RC Circuit Clock Driver 


231718-8 
d. 1-6 MHz Input Frequency 
Clock Driver Circult 


231718-9 
e. 1-12 MHz Input Frequency 
External Clock Driver Circuit 


Figure 5. Ciock Driver Circuits 


GENERATING AN 8085AH WAIT 
STATE 


lf your system requirements are such that slow 
memories or peripheral devices are being used, the 
circuit shown in Figure 6 may be used to insert one 
WAIT state in each 8085AH machine cycle. 


The D flip-flops should be chosen so that 
® CLK is rising edge-triggered 
© CLEAR is low-level active. 


231718-10 
*ALE and CLK (OUT) should be buffered if CLK input of latch 
exceeds 8085AH IOL or IOH. 


Figure 6. Generation of a 
Wait State for 8085AH CPU 


As in the 8080, the READY line is used to extend the 
read and write pulse lengths so that the 8085AH can 
be used with slow memory. HOLD causes the CPU 
to relinquish the bus when it is through with it by 
floating the Address and Data Buses. 


SYSTEM INTERFACE 


The 8085AH family includes memory components, 
which are directly compatible to the 8085AH CPU. 
For example, a system consisting of the three chips, 
8085AH, 8156H and 8755A will have the following 
features: 


© 2K Bytes EPROM 

© 256 Bytes RAM 

e 1 Timer/Counter 

e@ 48-bit 1/O Ports 

© 1 6-bit I/O Port 

© 4 Interrupt Levels 

© Serial In/Serial Out Ports 
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This minimum system, using the standard |/O tech- 
nique is as shown in Figure 7. 


In addition to the standard I/O, the memory mapped 
1/0 offers an efficient |/O addressing technique. 
With this technique, an area of memory address 
space is assigned for |/O address, thereby, using 
the memory address for |/O manipulation. Figure 8 
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shows the system configuration of Memory Mapped 
1/0 using 8085AH. 


The 8085AH CPU can also interface with the stan- 
dard memory that does not have the multiplexed ad- 
dress/data bus. It will require a simple 8-bit latch as 
shown in Figure 9. 


HEE, me 
COT Te 


*NOTE: 
Optional Connection 


231718-11 


Figure 7. 8085AH Minimum System (Standard I/O Technique) 
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ic POLLEY ae 


8755A [EPROM + 1/0} 


MESTORE 


Figure 8. 8085 Minimum System (Memory Mapped I/O) 
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STANDARD 
MEMORY 


a Co (Cs) 
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Figure 9. 8085 System (Using Standard Memories) 
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BASIC SYSTEM TIMING 


The 8085AH has a multiplexed Data Bus. ALE is 
used as a strobe to sample the lower 8-bits of ad- 
dress on the Data Bus. Figure 10 shows an instruc- 
tion fetch, memory read and |/O write cycle (as 
would occur during processing of the OUT instruc- 
tion). Note that during the !/O write and read cycle 
that the |/O port address is copied on both the up- 
per and lower half of the address. 


There are seven possible types of machine cycles. 
Which of these seven takes place is defined by the 
status of the three status lines (IO/M, S;, So) and 


intel. 


the three control signals (RD, WR, and INTA). (See 
Table 3.) The status lines can be used as advanced 
controls (for device selection, for example), since 
they become active at the T; state, at the outset of 
each machine cycle. Control lines RD and WR be- 
come active later, at the time when the transfer of 
data is to take place, so are used as command lines. 


A machine cycle normally consists of three T states, 
with the exception of OPCODE FETCH, which nor- 
mally has either four or six T states (uniess WAIT or 
HOLD states are forced by the receipt of READY or 
HOLD inputs). Any T state must be one of ten possi- 
ble states, shown in Table 4. 


Table 3. 8085AH Machine Cycle Chart 


Machine Cycle 


(MR) 
(MW) 
(OR) 


ACKNOWLEDGE 
OF INTR 


BUS IDLE (Bl): DAD 
ACK.OF 


RST,TRAP 


a 
| ts | rs | ts {| 1 | 0 | 
Ss 


TS Ts 
Toro | xX | ts | ts | 1s [ ts | 1 | 0 | 
0 = Logic “0” TS = High impedance 
1 = Logic “1" X = Unspecified 
*ALE not generated during 2nd and 3rd machine cycles of DAD instruction. 
tiO/M = 1 during T4-Te of INA machine cycle. 
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) 
X20} DOD 


(LOW ORDER DATA FROM DATA FROM MEMORY DATA TO MEMORY 
ADDRESS) MEMORY {1/0 PORT ADORESS) OR PERIPHERAL 
(INSTRUCTION) 


Figure 10. 8085AH Basic System Timing 
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ABSOLUTE MAXIMUM RATINGS* NOTICE: This is a production data sheet. The specifi- 
Ambient Temperature under Bias ...... 0°C to 70°C cations are subject to change without notice. 


Storage Temperature .......... —65°C to + 150°C *WARNING: Stressing the device beyond the “Absolute 
Voltage on Any Pin Ponce prec gl bad cause rable wag a 
; a se are stress ratings only. Opera’ yond 

with Respect to Ground.......... 0.5V to +7V “Operating Conditions” is not recommended and ex- 
Power Dissipation............ 0... c eee eee 1.5W tended exposure beyond the “Operating Conditions" 
may affect device reliability. 


D.C. CHARACTERISTICS 
8085AH, 8085AH-2: Ta = 0°C to 70°C, Voc = 5V + 10%, Vsg = OV; unless otherwise specified* 


B8085AH-1: Ta = O°C to 70°C, Voc = 5V +5%, Vgg = OV; unless otherwise specified* 


[-symbot [Parameter [mm [ax | unte | Test Gondione | 

[ve | rputtow Votage | 05 | 

F vin | rputtignvotage | 20 | voo+os |v 

Fo. | Ouputtowvotwge | | ows |v 

Vor | ouputtigh votage | 24 [|v | ton = —400 na | 
na] 


8085AH-1 


Vit 
ViH 
VoL 
Vou 
eee a 
Meee 

Input Leakage | | ttn 
| to | OutputLeakage = | |S t10 | WA | (0.45V < Vout < Voc 
| Vin | InputLowLeve,ReseT | -05 | +08 | Vv 

| Vik | _InputHigh Level, RESET | 24 

| 01s | 


Hysteresis, RESET 


A.C. CHARACTERISTICS 
8085AH, 8085AH-2: Ta = 0°C to 70°C, Voc = 5V +10%, Vsg = OV* 


8085AH-1: Ta = O°C to 70°C, Voc = 5V +5%, Vsg = OV 


2) 


win | 
fews[OtKGycloPorod ———SSCS~S~wC«C 
In [CLK Low Time (Standard CLK Loading) | 80 | 
a 
2 | 


é 


te [GLK High Time (Standard CLK Loading) | 120 
fn [CLKRiseandFalTime | 
nan [Xr Rising 1 CLK ising 
nae _[XrFising 1 CLK Faling ~*~ 
{tucr | Aaar Vado Leading Edge of Contos | 240 |_| 
uo [Aanie Vado Vaid Detain 


Address Float after Leading Edge of 

READ (INTA) 
Ag-15 Valid before Trailing Edge of ALE()| 115 | | 

*NOTE: 

For Extended Temperature EXPRESS use M8085AH Electricals Parameters. 
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A.C. CHARACTERISTICS (Continued) 


8085AH (2) | 8085AH-2(2) | 8085AH-1 (2) | 
Ag-7 Valid before Trailing Edge of ALE 
READY Valid from Address Valid 
Address (Ag_;5) Valid after Control 


| Min | 
| 90 | 
| 
| 120 | 
F=f aera Dao 
Edge of ALE 
| 420 | 
— 
ei 


tary 


Trailing Edge of Control to Leading Edge 
of ALE 


BF 
[HLDA Valid to Trailing Edge of CLK | 110 _ | 
JHOLDHoldTime | 
H 


IN 
Cc 


PEPER *] ETE 


INTR, RST, and TRAP Setup Time to 
Falling Edge of CLK 
Address Hold Time after ALE | 100 | 


Trailing Edge of ALE to Leading Edge 
of Control 


Lox ALE Low During CLK igh‘ 100 | 
[ALE to Valid Data duringRead | —_—* 

[ALE to Vaid Data during Write ‘|_| 

140 


Trailing Edge of READ to Re-Enabling 

of Address 

READ (or INTA) to Valid Data am 
tray Control Trailing Edge to Leading Edge toed 


ty 


D 
< 


= 


of Next Control 


Data Hold Time after READ INTA 
READY Hold Time 


tays READY Setup Time to Leading Edge 
CLK 


of CL 
Data Valid after Trailing Edge of WRITE 


1. Ag—Ais address Specs apply |O/M, So, and S; except Ag~A15 are undefined during T4-Tg of OF cycle whereas |O/M, 
So, and S; are stable. 
2: 
3. 


#] 


Test Conditions: tcy¢ = 320 ns (8085AH)/200 ns (8085AH-2);/167 ns (BO85AH-1); CL = 150 pF. 
For all output timing where C # 150 pF use the following correction factors: 
25 pF < C, < 150 pF: —0.10 ns/pF 
150 pF < Cy < 300 pF: +0.30 ns/pF 
4. Output timings are measured with purely capacitive load. 
5. To calculate timing specifications at other values of tcyc use Table 5. 
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A.C. TESTING INPUT, OUTPUT WAVEFORM 
INPUT/OUTPUT 


=o 


2.0 

0.8 

0.45 

231718-15 


A.C. Testing: Inputs are driven at 2.4V for a Logic 1" and 0.45V 
for a Logic “0”. Timing measurements are made at 2.0V for a 
Logic 1" and 0.8V for a Logic “0”. 


C_ = 100 pF 
Cy, Includes Jig Capacitance 


Table 5. Bus Timing Specification as a Tcyc Dependent 
| Symbol |  s0asaH | 08SAH-2 | BORSAH-1 | 
Pot | vat 45 | vaso | vate 
| ua | vat-e0 | vat—so | ates 


taL 
tLa 
| to | v2 + NT ~225 | G/e+nT—150_ | (/2+NT-192 | 
[tao | @/2+NT— 100 | @/2+nr—150 | @/2+nr—175 | 
tae | war-10 | war-10 | aan-s | 
| tow | @/2+Nt—60 | @2+Nt-70 | @a2+nt—ti0 | 
| two || vat-60 | vat—40 | vasa 
| tuack | (vat-so | (vat—-e0 | vayT—83 
ma | war-eo | ware | ware | 
te | _war-40 | wana | wets 
[won | wat nr—190 | war 190 | war—10 | 
NOTE: 


N is equal to the total WAIT states. T = tcyc. 


tLor 
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WAVEFORMS 
CLOCK 


INPUT 


231718-17 


ROANTA 


231718-18 


WRITE 
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WAVEFORMS (Continued) 


HOLD 


[woonessconmnors | __——Si 


2317186-20 


READ OPERATION WITH WAIT CYCLE (TYPICAL)—SAME READY TIMING APPLIES TO WRITE 


RO/INTA 


_—— ‘any ——_——e'_ ‘rvs trys 


ey) 


NOTE: 
1. Ready must remain stable during setup and hold times. 
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WAVEFORMS (Continued) 


INTERRUPT AND HOLD 


~ BUS FLOATING? —-——-——-— 


231718-22 
“NOTE: 


10/M is also floating during this time. 
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Table 6. Instruction Set Summary 


ei 
D7 De Ds D4 D321; Do} _ Description 


STACK OPS (Continued) 


P PSW Pop A and Flags 
off stack 
Exchange top of 
stack, H & L 
I ti“! rgc il 


Instruction Code 
D7 Dg Ds Dg D 
VE, LOAD AND STORE 
01O000SSS 


Le} 


Move register 
to register 
1 0 S S S|Move register 
to memory 
1 DO D 1 1 0 {Move memory 
to register 


ae) 


o 


‘2 tt #080 4 

0 0 1 1 0 0 O 1 |Load immediate 
stack pointer 

001 1 0 0 1 1 {Increment stack 
pointer 
Decrement stack 
pointer 


0 0D DOD 1 1 O|}Move immediate 
register 
1 0 |Move immediate 
memory 
Load immediate 
register Pair B & C 


000 1 0 0 O 1 }Load immediate 


= 
= 


0 


= 


00000001 


=| =| § 
= a 
z 


5 3 
oS 
s 
@ 
Uv 
& 
Co 
& 
m 


1 |Load immediate 
register Pair H & L 


Store A indirect 
Store A indirect 
oad A indirect 
Load A indirect 
tore A direct 
oad A direct 


o 
> 
o|oO;|o 
o|o ojo|co 
ojojco|jo|o|co|o 
o1o|jo;o!lo|o;o|o 
a 


=] 

°o 
ealaljajalolalolo 
eo1;o};]|/—~)/-(/o;/-|°c 
=lol-=|o|=|-|olo 
Peeee se Scere se ae 
ojc|jojco|o|/o|o;o 


o}°o 


E 


Load H & L direct 


Exchange D&E, 
H & L Registers 


1 10 0 0 14 O 1 |Push register Pair 
B&Con stack 

Push register Pair 

D & Eon stack 

1 1 1 0 0 1 O 1 |Push register Pair 
H & Lon stack 

Push A and Flags 

on stack 

1 1 0 0 0 O O 1 |Pop register Pair 
B & C off stack 

1 1 0 1 0 0 O 1 |Pop register Pair 
D &E off stack 


1 1 1 0 0 O O 1 |Pop register Pair 
H & L off stack 


- 10 
Co 
ale 
g 
) 
=x 
Se 
ie 
< 


: 


PUSH D 


ololelelelelelala 
N > 

g 

3 

3 

°o 


ri 11 1 0 1 1 O O|Call on parity even 
1 1 1 0 0 1 O O|Call on parity odd 


= 
=|o 


ELELELE 
oO wo 


2 D 
61°|49 
re) PY PA 
ololcolo 
o|=-=|=/0 
-=jJoj-a/|— 
o}jlolo|o 
ojo|o;ico 
ojojo]— 
ae 
sis 
) 


: 
5 
: 
3 
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